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PURPOSE:To prevent passage of a polishing ending ground point, to shorten a polishing time and to 
eliminate an optical microscope and a measuring instrument by monitoring a surface of a semiconductor 
substrate from below a rotary polishing plate by utilizing a transparent part to be formed by rotating a 
transparent part of the plate. 

CONSTITUTIONS semiconductor substrate is fixed to an end face of a jig 14 slightly protruding from a 
bottom at the side of an oblique side face of the jig 14 on a fixed rotary polishing plate 15. Then, a wedge- 
shaped groove formed on an opposed side face and a threaded part of a saw of a jig fixing rod 4 are placed 
while engaging the groove with the threaded part. The plate 15 is rotated by a rotary motor 12. A camera 13 
monitors a surface of the substrate inclined obliquely from below the plate by utilizing a transparent part 
formed by rotating a glass part 16 of the plate 15. An arrival of the side face of the substrate at coordinates 
of a preset polishing position control line is recognized, and the motor is automatically stopped. 
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Title of the Invention 

SEMICONDUCTOR POLISHING METHOD 
Scope of Patent Claims 

(1) A semiconductor polishing method for polishing a side 
surface of a semiconductor substrate in the shape of a small 
piece by e predetermined amount as being pressed against a 
rotary polishing plate mounted on a shaft of a motor, 
characterized by automatically terminating a drive of said 
motor upon polishing of said predetermined amount which has 
been set previously • 

(2) The semiconductor polishing method of claim 1, 
characterized in that regarding a plate surface of said 
semiconductor substrate, said side surface is pressed opposed 
to said rotary polishing plate obliquely and said rotary 
polishing plate inoludes a transparent portion at least a 
portion thereof, wherein a plate surface shape of said 
semiconductor substrate is monitored from below said rotary 
polishing plate. 

Detailed Description of the Invention 
[0001] 

[Field of Industrial Applications] 

The present invention relates to a semiconductor 
polishing apparatus for polishing a side surface of a 
semiconductor substrate in the shape of a small piece after 
dicing of a semiconductor wafer. 



[0002] 
[Prior Art] 

Fig* 5 is a perspective view of a conventional 
semiconductor polishing apparatus and Fig. 6 ±s a cross 
sectional view along line B-B' in Fig. 5. Conventionally, a 
semiconductor polishing apparatus 1 of Fig, 5 Includes a 
cylindrical water receiving tray 2, a water poring tap 2 and 
a jig fixture rod 4 in the upper portion of the main body, 
and it includes in its interior a drive controller 11 and a 
rotating motor 12 as shown in Fig. 6 with a shaft 3 of 
rotating motor 12 projecting at the center of the cylindrical 
wafer receiving tray 10. A front surface portion is 
comprised of a display portion 5, a drive control button 6, a 
number of rotation control button 8 and a water poring 
control button 9. The cylindrical water receiving tray 10 is 
inclined to discharge water to the exterior. The Jig fixture 
rod 4 is a rectangular parallelepiped extending from a 
portion of the main body and its side surface is formed with 
a saw ridge. The display portion 5 is a liquid crystal 
display which displays the number of rotations , while the 
number of rotations is varied by the number of rotation 
control button 8 and the number of rotations is supplied to 
the drive controller 11. The drive of rotating motor 12 is 
controlled by the drive control button 6, thereby having the 
shaft 3 rotated. The water poring tap 2 is closed or opened 
by the water poring control button 9 and the water is pored 
in the vicinity of the jig fixture rod 4 during polishing. 
[0003] 

Fig. 7 is a perspective view of a jig for fixing a 
semiconductor material* and use is made of a metallic 
material which can be heated and is large in weight. Its 
shape is a rectangular parallelepiped and a wedge shaped 
groove is formed at the central portion of one side surface. 
A rotary polishing plate 15 of Fig. 8 is disc-shaped and file 
teeth exist across the entire surface. The file teeth range 
from coarse teeth to fine teeth. Besides, there is a glass- 
like polishing plate formed of quartz or the lllce. The 
semiconductor polishing plate 15 is fixed at the shaft 3 of 
rotating motor 12, which projects at the center of the 
cylindrical water receiving tray 10, with its surface 
provided with file teeth facing upward. 
[0004] 

After having the plate surf ace of the semiconductor 
substrate fixed at an end surface of jig 14 as protruding 
slightly below from the bottom surface of Jig 14, it is 
placed on the rotary polishing plate 15 whicH has been fixed 
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with the wedge -shaped groove In the side surface of Jig 14 
mating with the saw ridge portion of jig fixture rod 14. 
With the rotary polishing plate 15 in rotation by the 
rotating motor 12, the semiconductor substrate side surface 
and the rotary polishing plate are brought into contact 
utilizing the weight of jig 14 , thereby causing polishing to 
take place. 
[0005] 

[Problems to be solved by the Invention] 

However , in a semiconductor polishing apparatus as 
described above, it was necessary to measure a unit amount of 
polishing in advance depending on the number of rotations of 
the polishing plate and each kind of file teeth. That is, at 
first, polishing was carried out at an arbitrary number of 
rotations and time, and then the polished distance was 
measured by observing the semiconductor substrate plate 
surface by an optical microscope or the like . It was 
neoessary to calculate the time to reach a polish end point 
from the distance and the number of rotations. There was a 
case in which the calculation erred and the polish point was 
exceeded. On the other hand, in order to avoid this, the 
polishing time was divided into fine segments and polishing 
was carried out while confirming the polish point of the 
semiconductor substrate each time by an optical microscope or 
the like, so that an exorbitant amount of time was expended. 
[0006] 

Under the circumstances, the present invention has an 
objective of prevention of passing a polish end point, non- 
necessity of an optical microscope or a meter , end a 
reduction of polishing time. 
[0007] 

[Means for solving the problems] 

In order to solve the above-mentioned problems, in 
accordance with the present invention, a jig* to which a 
semiconductor material is obliquely (such that a 
semiconductor substrate plate surface faces a rotary 
polishing plate) fixed. Is placed on a rotary polishing plate, 
in which file teeth and a transparent portion both exist, and 
the semiconductor substrate plate surface Is monitored from 
below the rotary polishing plate utilizing a transparent area 
created by the rotation of the transparent portion of the 
rotary polishing plate. 
[0008] 
[Function] 

In a semiconductor polishing apparatus structured as 
desorlbed above, the coordinates and presence of a 
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semiconductor substrate can be recognized by subjecting an 
image of a monitored semiconductor substrate plate surface to 
image processing, so that the drive of the motor can be 
terminated automatically when the semiconductor substrate 
side surface has reached the coordinates of the polish end 
point which have been set in advance* 
[0009] 

[Embodiment] 

Fig- 1 shows a perspective view of a semiconductor 
polishing apparatus according to the present Invention and 
Fig. 2 shows a cross sectional view along line A- A 1 in Fig* 1. 
The semiconductor polishing apparatus 1 o£ Fig. 1 includes a 
cylindrical water receiving tray 10, a water poring tap 2 and 
a Jig fixture rod 4 In the upper portion of the main body and 
it Includes, In Its interior, a drive controller 11 , a 
rotating motor 12 and a camera 13 as shown in Fig. 2 with a 
shaft 3 of rotating motor 2 projecting at the center of 
cylindrical water receiving tray 10 and its front surface 
portion comprised of a display portion 5, a arrive control 
button 6, a polish position control button 7, a number of 
rotation control button 8 and a water discharge control 
button 9 as shown in Fig. 1. The cylindrical water receiving 
tray 10 Is so Inclined to cause water to be discharged to -the 
exterior. The jig fixture rod 4 is a rectangular 
parallelepiped extending from a portion of the main body with 
a saw ridge formed In its side surface. The display portion 
5 displays an image captured by the camera and at the same 
time displays the number of rotations and a polish position 
control line or the like. The polish position control line 
is varied by the polish position control button S and the 
number of rotations is varied by the number of rotation 
control button 8. An image of the semiconductor substrate 
plate surface which is being monitored by the camera 13 is 
fed to the drive controller 11 to be subjected to image 
processing, thereby recognizing the coordinates and the 
existence of a semiconductor substrate. 
[0010] 

In addition, the number of rotations and the coordinates 
of the polish position control line are delivered to the 
drive controller 11. The drive of rotating motor 12 is 
controlled by the drive control button 6 to have the shaft 3 
rotated. The opening and closing of the water poring tap 2 
i« carried out by the water poring control button 9 and water 
is pored in the vicinity of the Jig fixture rod 4. For tha 
jig 14 for fixing a semiconductor substrate of Fig. 3, use is 
made of a metallic material which can be heated and which is 
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large in weight. Its shape is a rectangular parallelepiped 
and a corner of a aide surface, to which a semiconductor 
material is fixed, is out at an angle ranging from 40 to 80 
degrees relative to the top surface to thereby define a slope 
and a wedge-shaped groove is formed in the central portion of 
the opposite side surface. 
[00111 

The rotary polishing plate 15 of Pig. 4 is disc -shaped 
and three glass portions are provided radially outwardly f irom 
the center with the rest provided with file teeth. Provision 
is made of file teeth ranging from ooarse teeth to fine teeth, 
and the glass portions are formed to be transparent using a 
quartz-like material. The rotary polishing plate 15 is fixed 
at the shaft 3 of rotating motor 12 which projects at the 
center of cylindrical water receiving tray 10 with its 
surface provided with file teeth facing upward. 
[0012] 

On the rotary polishing plate 15, which has been fixed, 
after having a semiconductor substrate fixed to an end 
surface of Jig 14 as slightly protruding downward from the 
bottom surface at the side of a sloped side surface of jiy 14, 
it is placed with the wedge-shaped groove formed in the 
opposite side surface mating with the saw ridge portion of 
jig fixture rod 4. The rotary polishing plate 15 is rotated 
by the rotating motor 12. The camera 13 monitors the 
semiconductor substrate plate surface which is inclined 
obliquely from below the rotary polishing plate by utilizing 
where it is transparent which is formed by the rotation o* 
the glass portions 16 of rotary polishing plate 15. Upon 
recognition of the side surface of the semiconductor 
substrate reaching the coordinates of polish position control 
line which have been set in advance, the drive of the motor 
is terminated automatically. 
[0013] 

[Effects of the Invention] 

As described above, in accordance with the present 
invention, it is so structured that a jig, to which a 
semiconductor substrate is fixed obliquely (such that the 
semiconductor substrate plate surface faces the rotary 
polishing plate surface), is placed on the rotary polishing 
plate having both file teeth and transparent portions in a, 
surface, and the semiconductor substrate plate surface is 
monitored from below the rotary polishing plate by utilizing 
a transparent area which is created by the rotation of the 
transparent portions of the rotary polishing plate, wherein 
upon reaching of the semiconductor substrate plate surface at 



a previously set polish end point, the drive of the motor Is 
automatically terminated, and, therefore, the polish end 
point can be automatically reached without calculating the 
polishing time using an optical microscope or meter and the 
passing of the polish end point can be prevented from 
occurring. Besides, it leads to a reduction of polishing 
time and a mitigation of the number of steps. 

Brief Description of the Drawings 

Fig. 1 is a perspective view of a semiconductor polishing 
apparatus of the invention. 

Pig. 2 is a cross sectional view along line A- A* of the 
semiconductor polishing apparatus of Fig. 1. 

Fig, 3 is a perspective view of a jig for fixing a 
semiconductor substrate of the invention. 

Fig. 4 is a perspective view of a jig showing a rotary 
polishing plate of the invention. 

Fig. 5 Is a perspective view showing a conventional 
semiconductor polishing apparatus. 

Fig. 6 is a cross sectional view along line B-B* of the 
semiconductor polishing apparatus of Fig. 5. 

Fig. 7 is a perspective view of a conventional Jig for fixing 
a semiconductor substrate. 

Fig. 8 is a perspective view of a conventional rotary 
polishing plate. 

[Explanation of Reference Numerals] 

Is Semiconductor Polishing Apparatus 

2* Power Poring Tap 

3s Rotary Motor Shaft 

4 s Jig Fixture Rod 

5s Display Portion 

6 s Drive Control Button 

7s Polish Position Control Button 

8: Number of Rotation Control Button 

9: Water Poring Control Button 

10: Cylindrical Water Receiving Tray 
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Hi Drive Controller 
12 x Rotary Motor 
13 s Camera 
14: Jig 

16 z Rotary Polishing Plate (Transparent Portion) 
[Summary] 

[Structure] On a rotary polishing plate including both file 
teeth and transparent portions in a plane mounted on a 
rotating motor shaft 3, a jig, to which a semiconductor 
substrate plate surface in the shape of a small piece is 
fixedly attached obliquely downwardly, is placed mating with 
a Jig fixture rod 4 and in contact with a semiconductor 
substrate side surface, and the semiconductor substrate plate 
surface Is monitored by a camera 13 from below the rotary 
polishing plate utilising a transparent area created by the 
rotation of the transparent portions of the rotary polishing 
plate, wherein by subjecting an Image of the semiconductor 
substrate plate surface to Image processing, the recognition 
of the coordinates and the presence of a semiconductor 
substrate Is effected and the drive Is automatically 
terminated upon reaching of the semiconductor substrate side 
surface at the previously set coordinates of the polish end 
point - 

[Effects] The polish end point can be reached automatically 
without calculating a polishing time using an optical 
microscope and a meter, and the passing of the polish end 
point can be prevented from occurring. Besides, it leads to 
a reduction of polishing time and a mitigation In the number 
of steps. 
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